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SYNOPSIS

Objective. This study examines race variations in quality of care through 
the proxy of ambulatory care sensitive (ACS) conditions. Hospital admission 
rates for eight ACS conditions were examined for African American and white 
Medicare beneficiaries in North Carolina. Temporal variations for ACS were also 
examined. 

Method. Enrollment and inpatient claims files from the Centers for Medicare 
and Medicaid Services (CMS) for a 1999–2002 cohort who were aged 65 years 
or older in 1999 were examined. Descriptive statistics were computed for each 
year. Cochran-Mantel Haenszel tests were performed to assess differences in 
the admission rates for both individual and aggregate ACS conditions con-
trolling for time. The Cochran-Armitage test for trend was used to evaluate 
changes in admission rates over time. 

Results. African Americans had higher admission rates for five of the eight ACS 
conditions. The highest rates were for diabetes among African Americans (odds 
ratio [OR]52.86; 95% confidence interval [CI] [2.73, 2.99]) and adult asthma 
(OR51.51; 95% CI [1.43, 1.61]). African Americans tended to have lower ACS 
admission rates than white patients for chronic obstructive pulmonary disease 
(OR50.67; 95% CI [0.65, 0.69]); bacterial pneumonia (OR50.86; 95% CI [0.84, 
0.89]), and angina (OR50.90; 95% CI [0.84, 0.97]). 

Conclusions. Using the ACS proxy for quality of health care as applied to 
examining race and ethnicity is a promising approach, though challenges 
remain. Admissions for ACS conditions between African American and white 
patients differ, but it is unclear why. This exploratory study must lead to an 
examination of social, economic, historical, and cultural factors for preventive, 
remedial, and beneficial policy initiatives.
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The health disadvantages experienced by African 
Americans in the United States have been recognized 
since vital records were first collected early in this 
century. African Americans are more likely to require 
health care but are less likely to receive health-care 
services.1,2 Recent studies have suggested that even 
when African Americans gain access to the health-care 
system, they are less likely than white patients to receive 
high-quality treatment.3–8 Despite well-documented 
research detailing a lack of appropriate medical care 
among African Americans, there is a paucity of knowl-
edge regarding the measurement of quality of care for 
this population.2 In addition, ongoing surveillance is 
necessary to determine changes in these patterns of 
care over time. 

The occurrence of sentinel health events—later 
called ambulatory care sensitive (ACS) conditions—
which are diseases, disabilities, and deaths that are 
deemed potentially avoidable through prevention or 
through appropriate treatment, can provide a basis for 
an assessment of quality.9 This occurrence can signal 
failures in public health and medical care and point 
to social factors and personal behavior that, if altered, 
could lead to better health of the population. This 
occurrence can also trigger both the investigations 
of underlying causes and the search for corrective 
actions and can serve as indicators of potentially unmet 
needs for services. The value of negative indicators of 
health-care utilization in signaling possible problems in 
health-care delivery and quality of care has long been 
established; maternal mortality and infant mortality 
rates are good examples.10 Neither of these indicators, 
however, applies to broad segments of the population 
and to the broad spectrum of circumstances that influ-
ences people’s health. 

Two lists (single-case indexes and indexes based 
on rates) of medical conditions for which either the 
occurrence of a particular condition or a death from 
a particular condition may be considered avoidable, 
called sentinel health events, were developed in the 
mid–1970s and updated in 1980.9 These lists were com-
posed of single-case and rate-based indices. Single-case 
indexes contain about 100 medical conditions in which, 
for most conditions, the disease itself is so clearly avoid-
able that even one case of disease, disability, or death 
is sentinel. Examples of these events include cases of 
botulism and disabling congenital rubella syndrome 
and death from cancer of the cervix. The single-case 
indexes also include five surgical procedures from 
which no death should result. 

Indexes based on rates are 23 conditions such as 
vascular complications of the heart or brain associ-

ated with hypertensive diseases, in which a rate of 
occurrence of deaths or diseases above an acceptable 
level or threshold requires investigation. This list also 
includes five surgical procedures for which no death 
should result. This list of sentinel events encompasses 
conditions such as ruptured appendix or diphtheria 
and tetanus that should never be found in a well-
 functioning health-care system. 

In the 1990s, Billings et al. (1993) described a pat-
tern of ACS conditions by using the principal diagnosis 
codes from the International Classification of Diseases, 
9th Revision, Clinical Modification (ICD-9-CM).11 The 
modification from sentinel conditions to ACS allowed 
a broader range of conditions identified by population-
based hospitalization rates. This approach recognized 
that while not every hospitalization for conditions 
such as asthma is preventable, the lack of timely and 
quality ambulatory care is correlated with higher rates 
of hospitalization. Only a limited number of studies 
have applied Rutstein’s sentinel events approach, with 
limited scope and breadth.12–15 These studies, with the 
exception of Woolhandler et al., have not examined 
racial and social inequalities in detail and have gener-
ally employed only subsets of conditions from Rutstein’s 
lists.15 Woolhandler et al. found that the total death 
rate for African Americans from newborn to 65 years 
of age in Alameda County, California, exceeded that 
of white respondents by 58%. Rates of death due to 
preventable and manageable conditions for people 
from newborn to 65 years of age were 77% higher 
for African Americans than for white respondents.15 
More than one-third of the excess total death rate of 
African Americans relative to white respondents could 
be explained by the excess of potentially preventable 
deaths. The authors concluded that improvements 
in health might be achieved by improved access to 
existing medical, public health, and other preventive 
measures.

Our study examined the rates of hospitalization for 
African Americans in comparison to white patients in 
the Medicare population, a population in which bar-
riers to health care are reduced due to insurance. We 
examined race differentials with respect to admissions 
for ACS conditions and also looked at the temporal 
effects for these conditions for the state of North 
Carolina. The important issues that this study addresses 
are a comprehensive assessment of the quality of care 
received by African Americans and an examination of 
race variations in the quality of care at various levels 
for the state of North Carolina.
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METHODS

Data sources
Data for this study came from the Centers for Medicare 
and Medicaid Services (CMS) Denominator and Medi-
care Provider Analysis and Review Record (MEDPAR) 
databases from the years 1999–2002 and the 2000 U.S. 
Census.16,17 Medicare data was obtained from a cohort 
of North Carolina beneficiaries who were 65 years of 
age or older in 1999. The claims information for each 
hospital discharge, which included the diagnosis and 
procedure codes, was obtained from the MEDPAR 
datasets. The beneficiary’s demographic and eligibility 
data was extracted from the CMS Denominator enroll-
ment database. Several studies provide details of the 
CMS Denominator and MEDPAR datasets.18–20 The 2000 
U.S. Census data were merged with the aforementioned 
data sources using zip code to obtain additional demo-
graphic information about the beneficiaries.

The study population included only beneficiaries 
who resided in North Carolina during the study period 
and whose race was African American or white. Our 
study also excluded all those individuals who were 
under 65 years of age, because in the Medicare popula-
tion these beneficiaries are generally disabled individu-
als with substantial preexisting morbidities. We further 
excluded all beneficiaries whose eligibility was based 
on disability or end-stage renal disease (ESRD). These 
groups were excluded because ESRD cases are severely 
and chronically ill and generally do not benefit from 
proactive treatment. We excluded those beneficiaries 
who did not have Medicare Part A and B insurance cov-
erage. Medicare Part A insurance covers hospitalization 
costs, while Part B insurance covers outpatient services 
including preventive care services, thus it was neces-
sary to require inclusion of both insurance coverages. 
Cases whose five-digit zip code could not be matched 
with the 2000 U.S. Census data were also eliminated 
from the sample. Finally, only beneficiaries for whom 
an inpatient hospital claim had been filed between 
1999 and 2002 and had all resulting claim data were 
selected for analysis. 

Study design
This study conducted an analysis of the hospital admis-
sions for ACS conditions among Medicaid beneficiaries. 
In all, 287,903 hospitalization cases were selected for 
analysis for 1999; 281,114 cases for 2000; 263,466 cases 
for 2001; and 252,930 cases for 2002. Because the unit 
of analysis was a respondent’s hospitalization, it was 
possible that an individual could be counted more 
than once. However, preliminary analyses indicate that 
on average only 36% of the population had multiple 
hospitalizations, which was comparable between both 

African American patients (39%) and white patients 
(36%). 

Measures
Dependent variables
This study initially used the specification of ACS condi-
tions proposed by the Institute of Medicine and the 
Massachusetts Rate Setting Commission.21,22 However, 
because these studies specified ACS conditions for the 
general population rather than just the population of 
patients aged 65 years and older, on which our study 
is based, we decided upon the ACS conditions that 
affect older populations as specified by a recent report 
from the Department of Health and Human Services 
(DHHS) Agency for Healthcare Research and Quality.23 
Admissions for each of the following ACS conditions 
were coded as a binary (yes or no) variable: bacterial 
pneumonia, congestive heart failure (CHF), diabetes, 
chronic obstructive pulmonary disease (COPD), dehy-
dration, urinary tract infection, angina, and asthma.  
ICD-9-CM coding used in determination of diagnosis 
for each condition is included in Table 1.

We also assessed “marker” conditions that are gen-
erally considered to not vary substantially according 
to access to care.24 Marker conditions included the 
following conditions: appendicitis with appendectomy, 
gastrointestinal obstruction, and fracture of the hip/
femur. Each condition was coded as a binary (yes or 
no) variable and then summed for total admissions 
for marker conditions. These conditions are not sub-
stantially subject to prevention and prediction in the 
general population and occur randomly. Therefore, 
they can be used as a point of reference from which 
to view ACS conditions in the population studied.

Independent variables
Two independent variables used in this study are race 
and year. Only African American and white patients 
are included in the study. Race was determined from 
the CMS denominator enrollment database. 

ANALYSIS

The primary outcome was rates of hospitalization 
for ACS conditions. Rates for ACS conditions were 
determined as a percentage of total hospital claims. 
Descriptive statistics by race were computed at each 
time point. Cochran-Mantel-Haenszel tests were used 
to test the association between hospitalization rates 
for African American and white patients controlling 
for time. Tests for trends in admission rates from 1999 
to 2002 were conducted using the Cochran-Armitage 
test for trend.25 All analyses were conducted using 
SAS/STAT® software Version 9.1.26
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RESULTS

Demographics
Table 2 shows the sample demographics by year and 
race. The sample included mostly female and white 
patients. There were no notable differences by race in 
regard to gender, age, or location (rurality), although 
the ages for African Americans showed greater varia-
tion. The mean age for white patients ranged from 76.6 
(with standard deviation [SD]57.5) in 1999 to 78.3 
(SD56.8) in 2002. The mean age for African Americans 
ranged from 76.7 (SD57.8) in 1999 to 78.4 (SD57.2) 
in 2002. Data from the 2000 U.S. Census indicated 
differences in the median household incomes of zip 
codes in which white patients and African American 
patients lived. The median household income for white 
patients was higher by $4,781 in 2000.

Rates for ACS conditions
Table 3 shows the admission frequency of avoidable 
ACS conditions and rates per 1,000 admissions. There 
was a consistent decrease in admission rates for COPD 
and angina from 1999 to 2002. During the same time 
period, results showed a consistent increase in the rates 
of diabetes (7.2 in 1999 to 7.8 in 2002), dehydration 
(17.5 in 1999 to 20.7 in 2002), and urinary tract infec-

Table 1. ICD-9-CM diagnosis/procedure codes for ACS conditions and markersa

Condition ICD-9-CM codes Comments

Bacterial pneumonia 481, 482.2, 482.3, 482.9, 483, 485, 486 Exclude secondary diagnosis of sickle cell 
[282.6]

Congestive heart failure 428, 402.01, 402.11, 402.91, 518.4 Exclude cases with the following surgical 
procedures: 36.01, 36.02, 36.05, 36.1, 37.5

Diabetes 250.0, 250.1, 250.2, 250.3, 250.8, 250.9 

Chronic obstructive pulmonary disease 466.0, 491, 492, 494, 496 Acute bronchitis [466.0] only with 
secondary diagnosis of 491, 492, 494, 496

Dehydration 276.5

Urinary tract infection 590, 599.0, 599.9 

Angina 411.1, 411.8, 413 Exclude cases with a surgical procedure 
[01–86.99] 

Asthma 493 

Appendicitis with appendectomya 540, 541, 542 With principal procedure code: 47.0, 47.1 

Fracture of hip/femura 820

Gastrointestinal obstructionb 560 

aCodes adapted from Billings. ACS Algorithm, John Billings, New York University Center for Health and Public Service Research [cited 2005 Jun 
21]. Available from: URL: http://www.nyu.edu/wagner/chpsr/acs_codes.pdf
bIndicates marker condition.

ICD-9-CM 5 International Classification of Diseases, 9th Revision, Clinical Modification

CM 5 clinical modification

ACS 5 ambulatory care sensitive

tion (18.8 in 1999 to 21.6 in 2002), while admission 
rates for other conditions fluctuated. Some of the 
highest admission rates were for CHF (63.3 in 2000) 
and bacterial pneumonia (53.1 in 2002). 

Differences in ACS rates by race
Results in Table 4 show the distribution of admission 
rates for ACS conditions by race for each year. Odds 
ratios (OR) obtained from Cochran-Mantel-Haenszel 
statistics are reported. For all of these comparisons, an 
odds ratio of less than one indicates a higher risk of 
hospitalization for white patients; if the OR is greater 
than one, African Americans have a higher risk of 
hospitalization. 

For bacterial pneumonia, we observed lower rates 
of hospitalization among African American patients 
than white patients (OR50.86; 95% CI [0.84, 0.89]). 
Conversely, African Americans were more likely to be 
admitted for CHF than white patients (OR51.41; 95% 
CI [1.38, 1.44]). Admission rates for CHF declined for 
both groups between 2001 and 2002. Rates for white 
patients dropped from 59.6 in 2001 to 56.0 in 2002. 
Similarly, rates for African Americans dropped from 
81.1 in 2001 to 76.6 in 2002. 

Admission rates for diabetes were nearly three times 
higher for African Americans than for white patients 
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(OR52.86; 95% CI [2.73, 2.99]). Rates for African 
Americans ranged from a low of 16.1 in 1999 to a high 
of 17.3 in 2001, while rates for the white population 
ranged from a low of 5.4 in 1999 to a high of 6.2 in 
2002. The mean values for all years of study reveal 
diabetes as one of the diseases with the highest dis-
parity between African Americans and white patients 
(Table 5). This disparity remained fairly consistent 
during all four years.

Other conditions for which African Americans had 
higher admission rates were primary dehydration 
(OR51.43; 95% CI [1.39, 1.48]), urinary tract infec-
tion (OR51.47; 95% CI [1.42, 1.52]), and asthma 
(OR51.51; 95% CI [1.43, 1.61]). With respect to pri-
mary dehydration, admission rates increased from 23.4 
in 1999 for the African American population to a high 
of 27.3 in 2002; concomitantly for the white population, 
the rates ranged from a low of 16.3 in 1999 to a high 
of 19.4 in 2002. The rates for urinary tract infection 
also increased for both groups, ranging from a low of 
24.4 in 1999 for African Americans to a high of 30.5 
in 2002. Rates for the white population ranged from 
a low of 17.7 in 1999 to a high of 19.8 in 2002. There 
was little variation in rates of asthma within groups, 
with the magnitude of disparity remaining consistent 
during all four years. 

Lower rates of hospitalization were seen among 
African Americans for both COPD (OR50.67; 95% 
CI [0.65, 0.69]) and angina (OR50.90; 95% CI [0.84, 
0.97]). COPD rates for white patients ranged from a 
high of 40.3 in 1999 to a low of 34.2 in 2002. In con-
trast, African Americans tend to evince a much lower 
affliction of this condition with a high of 26.8 in 1999 
to a low of 23.3 in 2002. Absolute differences in rates 

Table 3. Admission rates for ACS conditions by yeara

 1999 2000 2001 2002 
 N (rate/1,000) N (rate/1,000) N (rate/1,000) N (rate/1,000)

Total admissions 287,903 281,114 263,466 252,930

ACS conditions 59,889 (208.0) 58,191 (207.0) 54,308 (206.1) 51,869 (205.1)
Bacterial pneumonia 15,221 (52.9) 14,587 (51.9) 13,433 (51.0) 13,426 (53.1)
Congestive heart failure 17,892 (62.1) 17,790 (63.3) 16,647 (63.2) 15,035 (59.4)
Diabetes 2,068 (7.2) 2,096 (7.5) 2,040 (7.7) 1,968 (7.8)
Chronic obstructive pulmonary disease 10,939 (38.0) 9,822 (34.9) 8,891 (33.7) 8,195 (32.4)
Primary dehydration 5,032 (17.5) 5,087 (18.1) 5,022 (19.1) 5,233 (20.7)
Urinary tract infection 5,419 (18.8) 5,747 (20.4) 5,562 (21.1) 5,458 (21.6)
Angina 1,698 (5.9) 1,577 (5.6) 1,280 (4.9) 1,211 (4.8)
Adult asthma 1,620 (5.6) 1,485 (5.3) 1,433 (5.4) 1,343 (5.3)

Marker conditionsb 10,789 (37.5) 10,745 (38.2) 10,036 (38.1) 9,821 (38.8)

aRates per 1,000 hospital admissions
bMarker conditions include appendicitis with appendectomy, hip fracture, and gastrointestinal obstruction.

ACS 5 ambulatory care sensitive

of hospitalization for angina between African Ameri-
can and white patients ranged from 0.1 in 1999 to 1.0 
in 2002 and were the least among the eight ACS and 
summed marker conditions assessed (Table 5).

Rates for marker conditions were fairly stable within 
racial groups for the period studied. However, rates 
were consistently higher for white patients, a difference 
that was mostly driven by higher rates for hip fracture 
in white patients.

Trend analysis
Test results for trends over time for each of the ACS and 
marker conditions are presented in Table 6. Examina-
tion of overall ACS admissions rates for all beneficiaries 
revealed a decreasing trend over time (Z522.787; 
p50.005). However, this trend was driven primarily 
by white beneficiaries (Z523.079; p50.002). Among 
African Americans, significant decreasing trends in 
admission rates were found for CHF (Z522.059; 
p50.040) and COPD (Z523.303; p,0.001). Among 
white patients there were significant decreasing trends 
in admission rates for angina (Z526.399; p,0.001), 
CHF (Z523.170; p50.002), and COPD (Z5211.015; 
p,0.001). CHF and COPD showed a faster rate of 
decrease for white patients than for African American 
patients over time. 

ACS conditions showing significant increasing 
trends for African Americans were primary dehydra-
tion (Z54.336; p,0.001) and urinary tract infection 
(Z55.434; p,0.001). Among white beneficiaries, there 
was a significant increasing trend in admission rates 
for diabetes (Z53.558; p,0.001), primary dehydra-
tion (Z57.889; p,0.001), and urinary tract infection 
(Z55.492; p,0.001). Primary dehydration showed a 
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faster rate of increase for white patients than for African 
American patients over time.

DISCUSSION

The premise of ACS conditions is that the increased 
rate of the conditions indicates a problem with the 
health-care delivery system; more specifically, a lack 
of timely and/or effective ambulatory care resulting 
in an increased rate of hospitalization in one group 

Table 5. Mean admission rates for ACS conditions for North Carolina Medicare beneficiaries  
by race (1999 to 2002)a

 African American White

 Mean admissions  Mean admissions  Absolute 
Condition per 1,000 95% CI per 1,000 95% CI difference

ACS conditions 233.2 (228.7, 237.6) 201.3 (198.8, 203.8) 31.9
Bacterial pneumonia 46.4 (44.8, 48.1) 53.4 (51.5, 55.2) 7
Congestive heart failure 80.4 (75.5, 85.3) 58.4 (55.8, 61.0) 22
Diabetes 16.3 (15.2, 17.5) 5.8 (5.3, 6.3) 10.5
Chronic obstructive 
 pulmonary disease 24.8 (22.5, 27.1) 36.8 (32.6, 40.9) 12
Dehydration 25.0 (21.9, 28.2) 17.6 (15.5, 19.7) 7.4
Urinary tract infection 27.8 (23.8, 31.8) 19.0 (17.5, 20.6) 8.8
Angina 4.8 (3.9, 5.8) 5.4 (4.5, 6.3) 0.6
Asthma 7.5 (6.9, 8.1) 5.0 (4.8, 5.2) 2.5

Marker conditionsb 26.0 (25.2, 26.8) 40.6 (39.4, 41.7) 14.6

aRates per 1,000 hospital admissions
bMarker conditions include appendicitis with appendectomy, hip fracture, and gastrointestinal obstruction.

ACS 5 ambulatory care sensitive

CI 5 confidence interval

Table 6. Trend analysis to determine the effect of time on ACS admission ratesa

 All beneficiaries African American White 
 Z (p-value)b Z (p-value)b Z (p-value)b

All ACS conditions 22.787 (0.005) 20.011 (0.992) 23.079 (0.002)
Bacterial pneumonia 20.272 (0.786) 21.199 (0.231) 0.209 (0.835)
Congestive heart failure 23.760 (,0.001) 22.059 (0.040) 23.170 (0.002)
Diabetes 2.822 (0.005) 20.045 (0.964) 3.558 (,0.001)
Chronic obstructive pulmonary disease 211.472 (,0.001) 23.303 (,0.001) 211.015 (,0.001)
Primary dehydration 9.002 (,0.001) 4.336 (,0.001) 7.889 (,0.001)
Urinary tract infection 7.413 (,0.001) 5.434 (,0.001) 5.492 (,0.001)
Angina 26.554 (,0.001) 21.701 (0.089) 26.399 (,0.001)
Adult asthma 21.284 (0.199) 21.408 (0.159) 20.691 (0.490)

Marker conditionsc 2.384 (0.017) 20.900 (0.368) 2.863 (0.004)

aResults from Cochran-Armitage trend test using normal approximation. Z,0 indicates decreasing trend in admission rates from 1999–2002; Z.0 
indicates increasing trend from 1999–2002. 
bTwo-sided p-value.
cMarker conditions include appendicitis with appendectomy, hip fracture, and gastrointestinal obstruction.

ACS 5 ambulatory care sensitive

compared with another. Our study examined the rates 
of ACS condition hospitalization for African Ameri-
cans in comparison to white patients in the Medicare 
population, a population in which barriers to health 
care are reduced due to insurance. We examined race 
differentials with respect to admissions for ACS condi-
tions and also looked at the temporal effects for these 
conditions for the state of North Carolina. 

The findings of our study show racial disparity in 
rates of admission for multiple important and com-
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mon conditions. We note temporal trends that are 
significant for planners and those responsible for 
making social policy. While the rates for some condi-
tions are falling, the disparity between races remains, 
indicating that the burden of disease, and potentially 
preventable morbidity, is disproportionately falling on 
African Americans. 

Proactive health-care service utilization can have 
tremendous benefits to society. The economic and 
social costs of health care can be controlled if ACS 
conditions are detected and treated during the early 
stages of morbidity. These conditions, if treated in a 
proactive manner, can lead to better health outcomes 
and decreased use of costly emergency treatment and 
inpatient hospitalization. Quantifying race differentials 
for admissions for ACS conditions will underscore the 
need to address poor health outcomes due to access 
or utilization of health care that disproportionately 
affect specific populations. For instance, Husaini et al. 
found that African Americans were more likely to use 
emergency care or to be hospitalized as inpatients, and 
were less likely to see a doctor regularly for preventive 
care and early detection.27 

The important issues that our study addresses are 
a comprehensive assessment of the quality of care 
received by African Americans and an examination of 
race variations in the quality of care at various levels 
for the state of North Carolina. An examination of our 
study results does suggest that overall ACS admission 
rates for all beneficiaries revealed a decreasing trend 
over time. And the results lend some support for the 
thesis that African Americans tend to have higher rates 
of admission for most ACS conditions. What remains 
is the need to examine whether these effects are real 
or artificial; that is, whether race is a proxy for other 
factors such as socioeconomic status, social support, 
or usual source of care.28 

The DHHS reports several recent studies that have 
noted that the mortality gap between African American 
and white patients remains remarkably constant across 
the 20th century.29 Demographic research consistently 
reveals that mortality rates are higher for African Ameri-
cans at every age, with the possible exception among 
those aged 85 years and older, where most studies find a 
mortality crossover.18,19,30 Recent demographic research 
has tried to explain the racial and ethnic gaps in mortal-
ity as a function of demographic characteristics, social 
characteristics (marital status, family size, residential 
location, socioeconomic status), and behavioral fac-
tors, as well as patterns of morbidity.30–32 For example, 
Johnson used data from the Survey on Asset and Health 
Dynamics Among the Oldest Old (AHEAD) and found 
significantly higher rates of disability, comorbidity, and 

mortality among African Americans when compared 
to white respondents even after controls for smoking, 
body mass index, and socioeconomic status.30

Rogers et al. and Hummer et al. used data from the 
National Health Interview Survey to determine whether 
ethnic differentials in mortality could be explained by 
other factors.31,32 These studies found that controls for 
socioeconomic status, marital status, and smoking do 
not erase the significant difference in overall mortality 
between white patients and African Americans. They 
suggest that cause-specific mortality for circulatory dis-
eases and cancer may be a function of these social and 
behavioral factors, although they do not have enough 
cases to convincingly demonstrate this theory. 

In lieu of these and other studies, Manton and Man-
ton and Stallard called for a more accurate documenta-
tion of morbidity processes in mortality data.33,34 Ferraro 
and Wilmoth found that even in large national surveys, 
the statistical power of binary indicators of many 
morbid conditions is low, especially for subsamples of 
African Americans.35 In our study, the rates of admission 
for ACS conditions appear to be going down, possibly 
representing general improvements in access to and 
quality of care. However, the persistence of dispari-
ties in rates of admission between white patients and 
African Americans is indicative of ongoing structural 
problems with the health-care system by race. 

An ancillary finding of our study involves the use 
of admissions for marker conditions. Our study used 
the conditions fractured hip, appendicitis, and small 
bowel obstruction to gauge hospitalizations that are 
not substantially influenced by ambulatory care.36 We 
found that the hospitalizations for the marker condi-
tions were significantly more common in the white 
Medicare population compared with the African 
American Medicare population. Given that our study’s 
marker condition was mostly driven by high rates of hip 
fracture, the racial difference found is reflective of the 
difference in the prevalence of osteoporosis between 
the two groups and not due to racial differences in 
access. Because hip fracture is a common diagnosis 
in the elderly, this prevalence difference was respon-
sible for much of the disparity between racial groups 
in the marker conditions. The risk of hip fracture in 
white patients is substantially greater than in African 
Americans, even after controlling for body mass index.37 
As such, the adjustment for prevalence of underlying 
marker conditions seems important for future work 
in ACS conditions. 

Finally, because this was an exploratory study of 
one state, future examinations are needed to scruti-
nize what the variable effects of these conditions are 
on a regional and temporal scale. It may be fruitful 
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to examine regional effects on ACS rates accounting 
for the socioeconomic capital of various communi-
ties. Previous research has demonstrated that ACS 
rates correlate with the median income in a county 
or zip code.38 An expansion of our work will allow us 
to examine the relationships of ACS rate, regional 
income, and race. For example, do some communities 
have lower morbidity rates because of better facilities 
in the communities?

Limitations
This study only examined people aged 65 years and 
older. It is possible to arrive at different conclusions 
when all age groups are examined. However, the Medi-
care population is an interesting one for the purposes 
of studying ACS as the entire population is insured, 
which reduces insurance as a reason for problems with 
access to care. We have not controlled for median 
income of the area of residence and other social and 
economic factors that could be responsible for differ-
ential rates. However, we will address this variable in 
subsequent studies. Finally, this study measures hos-
pitalizations for a population with greater prevalence 
of an ACS condition along with an equivalent risk of 
hospitalization per person. In such a contingency, 
the rate of hospitalization will appear greater for that 
ethnic group.

Implications
The implications of these findings for future disparity 
research are numerous. There is a need to explore 
the many social and economic factors that could be 
responsible for the differential admission rates for 
ACS conditions that lead to racial disparity. Moreover, 
interdisciplinary studies can and should examine these 
issues from multiple perspectives, including sociologi-
cal factors such as social support, local health infra-
structure, and family cohesion. Also, the differential 
prevalence of the underlying marker conditions needs 
to be addressed in future studies. Secondary data analy-
ses such as these ACS studies are similar to finding an 
elevated temperature in a patient—we know that there 
is a problem, but we must identify the cause. 
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